3-benzyl-2-methyltetrahydrofuran. (E)-(4-(vinyloxy)but-1-en-1-yl)benzene (8.0 mg, 0.046 mmol) and HV(CO) 4 dppe (54 mg, 0.096 mmol) were added to a J-Young tube and dissolved in benzene (1 mL). The resultant yellow solution was placed in a 50°C oil bath, and was left there for three days with occasional shaking. After three days the resultant brown solution was filted through a pad of silica and the tube was washed 3x with methylene chloride. The crude product was subjected to microscale flash column chromatography to afford 5.7 mg of the product (71%). The spectral data matches the data reported in the literature.
3 (E)-2-(4-(vinyloxy)but-1-en-1-yl)naphthalene. Bathophenanthroline (1.7 mg, 0.005 mmol) and Pd(CF 3 CO 2 ) 2 (1.7 mg, 0.005 mmol) were added to butyl vinyl ether (2.6 mL, 20.2 mmol). (E)-4-(naphthalen-2-yl)but-3-en-1-ol (200 mg, 1.01 mmol) was added, and the mixture was stirred at 70°C overnight. The crude mixture was purified by flash column chromatography using 10/90 toluene/hexane as an eluent to afford 132 mg (58%) of the vinyl ether. 1 2-methyl-3-(naphthalen-2-ylmethyl)tetrahydrofuran. (E)-2-(4-(vinyloxy)but-1-en-1-yl)naphthalene (8.0 mg, 0.036 mmol) and HV(CO) 4 dppe (42 mg, 0.075 mmol) were added to a J-Young tube and dissolved in benzene (1 mL). The resultant yellow solution was placed in a 50°C oil bath, and was left there for three days with occasional shaking. After three days the resultant brown solution was filted through a pad of silica and the tube was washed 3x with methylene chloride. The crude product was subjected to microscale flash column chromatography to afford 6.0 mg of the product (75%) as a 9:1 ratio of cis:trans. 1 (E)-1-chloro-4-(4-(vinyloxy)but-1-en-1-yl)benzene. Bathophenanthroline (0.9 mg, 0.003 mmol) and Pd(CF 3 CO 2 ) 2 (0.9 mg, 0.003 mmol) were added to butyl vinyl ether (1.4 mL, 10.9 mmol). (E)-4-(4-chlorophenyl)but-3-en-1-ol (100 mg, 0.547 mmol) was added, and the mixture was stirred at 70°C overnight. The crude mixture was purified by flash column chromatography using 20/80 toluene/hexane as an eluent to afford 43 mg (38%) of the vinyl ether. 1 
4-(2,5-dimethoxyphenyl)but-3-yn-1-ol.
To a mixture of 2-iodo-1,4-dimethoxybenzene (600 mg, 2.27 mmol) in Et 3 N (11 mL) was added 3-butyn-1-ol (0.21 mL, 2.73 mmol), Pd(PPh 3 ) 2 Cl 2 (48 mg, 0.068 mmol). CuI was added (13 mg, 0.068 mmol) and the mixture was stirred overnight. The reaction was quenched with NH 4 Cl, filtered through a pad of celite and was washed twice with Et 2 O (~ 10 mL total). The reaction mixture was concentrated in vacuo and flash column chromatographed using 2/98 MeOH/DCM as the mobile phase to afford the 436 mg (93%) of product. (E)-4-(2,5-dimethoxyphenyl)but-3-en-1-ol. Lithium aluminum hydride (88 mg, 2.33 mmol) was added to a pre-dried round bottom flask under argon. 8 mL of dry THF was added and 4-(2,5-dimethoxyphenyl)but-3-yn-1-ol was added in dropwise (200 mg, 0.97 mmol). The reaction was refluxed overnight. The reaction was cooled to 0°C and 0.1 mL of water was added, followed by 0.1 mL of 15% NaOH/H 2 O, then 0.2 mL of H 2 O. Magnesium sulfate was added to the mixture and allowed to stir. The solution was filtered through a fritted glass funnel, concentrated, and purified by flash column chromatography using 2/98 MeOH/DCM as the eluent to afford 171 mg (85%) of the reduced alcohol. 1 4-(1-benzyl-1H-indol-5-yl)but-3-en-1-ol . Lithium aluminum hydride (66 mg, 1.74 mmol) was added to a pre-dried round bottom flask under argon. 6 mL of dry THF was added and 4-(1-benzyl-1H-indol-5-yl)but-3-yn-1-ol was added in dropwise (200 mg, 0.73 mmol). The reaction was refluxed overnight. The reaction was cooled to 0°C and 0.1 mL of water was added, followed by 0.1 mL of 15% NaOH/H 2 O, then 0.2 mL of H 2 O. Magnesium sulfate was added to the mixture and allowed to stir. The solution was filtered through a fritted glass funnel, concentrated, and purified by flash column chromatography using 2/98 MeOH/DCM as the eluent to afford the crude product, which was used immediately in the next step.
(E)-

(E)-1-benzyl-5-(4-(vinyloxy)but-1-en-1-yl)-1H-indole.
Bathophenanthroline (1 mg, 0.003 mmol) and Pd(CF 3 CO 2 ) 2 (1 mg, 0.003 mmol) were added to butyl vinyl ether (1.4 mL, 10.8 mmol). The crude (E)-4-(1-benzyl-1H-indol-5-yl)but-3-en-1-ol (0.73 mmol) was added, and the mixture was stirred at 70°C overnight. The crude mixture was purified by flash column chromatography using 50/50 toluene/hexanes as an eluent to afford 48 mg (22% over two steps) of the vinyl ether. 1 5-((2-methyltetrahydrofuran-3-yl) 4'-(4-(vinyloxy)but-1-ene-1,1-diyl)bis(methylbenzene) . Bathophenanthroline (1 mg, 0.003 mmol) and Pd(CF 3 CO 2 ) 2 (1 mg, 0.003 mmol) were added to butyl vinyl ether (1.0 mL, 7.92 mmol). 4,4-di-p-tolylbut-3-en-1-ol (100 mg, 0.40 mmol) was added, and the mixture was stirred at 70°C for three days. The crude mixture was purified by flash column chromatography using 50/50 toluene/hexanes as an eluent to afford 50 mg (45%) of the vinyl ether. 3-(di-p-tolylmethyl)-2-methyltetrahydrofuran. 4,4'-(4-(vinyloxy)but-1-ene-1,1-diyl)bis(methylbenzene) (8.0 mg, 0.028 mmol) and HV(CO) 4 dppe (34 mg, 0.060 mmol) were added to a J-Young tube and dissolved in benzene (1 mL). The resultant yellow solution was placed in a 50°C oil bath, and was left there for three days with occasional shaking. After three days the resultant brown solution was filted through a pad of silica and the tube was washed 3x with methylene chloride. The crude product was subjected to microscale flash column chromatography to afford 7.3 mg of the product (91%) as a 12:1 ratio of cis:trans. and Na 2 CO 3 (32 mg, 0.31 mmol) was suspended in toluene (1 mL). Vinyl acetate (93 µL, 1.02 mmol) and the (E)-2-styrylphenol (100 mg, 0.51 mmol) were added and the mixture was brought to 100 °C for 2 hours. The reaction was quenched with wet ether, concentrated, and subjected to column chromatography (50/50 toluene/hexanes) to afford 5 mg of the product (4%). 3-benzyl-2-methyl-2,3-dihydrobenzofuran. (E)-1-styryl-2-(vinyloxy)benzene (8.0 mg, 0.036 mmol) and HV(CO) 4 dppe (43 mg, 0.076 mmol) were added to a J-Young tube and dissolved in benzene (1 mL). The resultant yellow solution was placed in a 50°C oil bath, and was left there for three days with occasional shaking. After three days the resultant brown solution was filted through a pad of silica and the tube was washed 3x with methylene chloride. The crude product was subjected to microscale flash column chromatography to afford 3.8 mg of the product (47%) as an inseparable mixture (~3:2 ratio of cis:trans). 1 
1-benzyl-
S12 NMR Kinetic Measurements
All experiments were performed at 500 MHz. A stock solution of CpCr(CO) 3 D (S1) was prepared with the internal standard (hexamethylcyclotrisiloxane), placed in a JYoung tube, and frozen under Ar. A solution of excess olefin (>10 equiv.) was then added and also frozen under Ar. The tube was allowed to thaw and its contents mixed before it was placed in the NMR probe (which was set at 323 K). Ethylene glycol was used to calibrate the temperature controller.
The height of the hydride peak (relative to the internal standard) was measured over time. Generally 4 pulses were used with 3 dummy pulses at each kinetic point, with 120 seconds between the 4 pulses. The kinetic data was fit to an exponential and the rate constant and infinity point were adjusted for a best fit to afford pseudo-first order rate constant ݇ ୭ୠୱ = 0.0130ሺ3ሻ.
The k obs only accommodates a fraction of the outcomes from S2. Because D• abstraction is not observed, we estimate its contribution using the relation below. We can estimate k trH /k trD as 3 as in our previous work. 4 This gives k D = 0.0152(1). We use the k H /k D = 0.45 reported by Bullock and coworkers 5 , resulting in k H = 0.00684(5).
